Real-time monitoring of matrix metalloproteinase-9 collagenolytic activity with a surface plasmon resonance biosensor.
We describe a simple method for real-time monitoring of matrix metalloproteinase-9 (MMP-9) collagenolytic activity for native triple helical collagen IV with a surface plasmon resonance (SPR) biosensor. The proteolytic activity of MMP-9 is measured as a decrease in the SPR signal resulting from the cleavage of collagen IV immobilized on the sensor surface. The kinetic parameters of full-length MMP-9 and its catalytic domain-catalytic constant (k(cat)), association rate constant (k(a)), and dissociation rate constant (k(d))-were estimated by the SPR method. The presence of sodium chloride and a nonionic detergent Brij-35 in a reaction solution led to the lower collagenolytic activity of MMP-9, whereas they suppressed the nonspecific interaction between MMP-9 and a cysteamine-modified chip. The comparison of kinetic parameters between MMP-9 and its catalytic domain revealed that the association constant of MMP-9 is much larger than that of the catalytic domain, suggesting that the interplay among hemopexin-like domain, fibronectin type II repeats motif, and linker region (O-glycosylated domain) plays an important role in recognizing collagen IV.